Synthetic lethality between DNA repair factors Xlf and Paxx is rescued by inactivation of Trp53.
Non-homologous end joining (NHEJ) is a DNA repair pathway that senses, processes and ligates DNA double-strand breaks (DSBs) throughout the cell cycle. During NHEJ, core Ku70 and Ku80 subunits bind DSBs as a heterodimer and promote further recruitment of accessory factors (e.g., PAXX, Mri, DNA-PKcs, Artemis) and downstream core subunits XRCC4 and DNA ligase 4 (Lig4). Inactivation of Ku70 or Ku80 genes in mice results in immunodeficiency and high levels of genomic instability; deletion of individual Dna-pkcs, Xlf, Paxx or Mri genes results in viable mice with no or modest DNA repair defects. However, combined inactivation of either Xlf and Dna-pkcs, or Xlf and Paxx, or Xlf and Mri, leads to synthetic lethality in mice, which correlates with increased levels of apoptosis in the central nervous system. Here, we demonstrated that inactivation of pro-apoptotic factor Trp53 rescues embryonic lethality of Xlf-/-Paxx-/- and Xlf-/-Dna-pkcs-/- double knockout mice. Moreover, combined inactivation of Paxx and Dna-pkcs results in live-born fertile Paxx-/-Dna-pkcs-/- mice indistinguishable from Dna-pkcs-/- knockout controls.